Recent work from a number of laboratories has provided new and important insights about how gene expression is altered by experience and how these molecular changes may provide a substrate for the long-term storage of new memories. Here, we review a series of recent studies using aversive Pavlovian conditioning in rats as a well characterized model system in which experience-dependent alterations in gene expression can be manipulated and quantified within a specific neural circuit. We highlight some of the issues involved in using broad-spectrum inhibitors of mRNA and protein synthesis to study cellular changes underlying the formation and long-term stability of memory and discuss the idea that these changes occur over widespread, behaviorally-defined, networks of cells. We also discuss the idea that the maintenance of memory and its susceptibly to disruption after retrieval may relate to local protein synthesis in dendrites. Finally, a series of recent experiments from our laboratory studying the role of a specific signaling pathway (mTOR) which regulates translational processes and memory formation in the amygdala and hippocampus during fear conditioning are reviewed.
Introduction
Over the last 60 years or so the general idea that the cell biological substrate for long term memory storage critically involves the synthesis of new mRNA and protein has enjoyed increasingly widespread support. While the initial evidence for this position was often drawn from studies using large systemic doses of broad-spectrum inhibitors and a variety of species and behavioral paradigms, more recent experimental work has been able to go a bit deeper into describing the relationships between macromolecular synthesis and the consolidation of long-term memory.
Pavlovian fear conditioning (FC) in rodents has emerged as one of the more productive approaches to understanding the neurobiology of learning and memory. This robust form of learning is rapidly acquired, straightforward to measure, and relies on a fairly well-described neural circuit that includes cortical and subcortical elements. Similar training procedures can be used in laboratory animals and human volunteers and current data suggest a large degree of similarity in neural mechanisms across species. A number of excellent recent reviews are available providing more detailed treatment of various aspects of the anatomy, physiology, and molecular biology of FC than space here permits (e.g., Blair, Schafe, Bauer, Rodrigues, & LeDoux, 2001; Davis, 2000; Fanselow & Poulos, 2005; Goosens & Maren, 2002; Kim & Jung, 2006; Maren, 2001; Pare, Quirk, & Ledoux, 2004; Stork & Pape, 2002) .
It is generally accepted that the amygdala plays a critical role in the formation of memory for aversive events although important details regarding the nature of its involvement are still a matter of some debate (McGaugh, 2004) . Pioneering studies by LeDoux and colleagues showed that cells in the basolateral subdivision (BLA), including the lateral and basolateral amygdaloid nuclei (c.f., de Olmos, Alheid, & Beltramino, 1985) , are necessary 
